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Box No. I Baal* of this opinion 



1. With regard to the language, this opinion has been established on the basis of the international application in 
the language in which it was filed, unless otherwise indicated under this item. 

; j This opinion has been established on the basis of a translation from the original language into the following 
language , which is the language of a translation furnished for the purposes of international search 

(under Rules 12.3 and 23.1 (b)). 



With regard to any nucleotide and/or amino acid sequence disclosed in the international application and necessary to the 
claimed invention, this opinion has been established on the basis of: 

a. type of material 

a sequence listing 



□ 



tablc(s) related to the sequence listing 



b. format of material 

□ 

on paper 
I X| in electronic form 

a timeoftilingfnmushing 

m 

contained in the international application as filed 
□ filed together with the international application in electronic form 

furnished subsequently to this Authority for the purposes of search 

3. | | In addition, in the case that more man one version or copy of a sequence listing and/or tablets) relating thereto has been 
riled or furnished, the required statements that the information in the subsequent or additional copies is identical to that 
in the application as filed or does not go beyond the application as filed, as appropriate, were furnished. 



4. Additional comments: 
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Box No. V Reasoned statement under Rule 436&.l(i)(i) with regard to novelty, Inventive step or industrial applicability; 
citations and explanations supporting such statement 



1. Statement 



Novelty (N) Claims 1 " 8 ■ YES 

Claims NO 

Inventive step (TS) Claims ; YES 

Claims 1 " 8 NO 

Industrial applicability (IA) Claims 1-8 YES 

Claims . NO 



2. Citations and explanations: 

Citation 1: Vancauwenberge, J.E. et aL, "Bacterial conversion of glycerol to beta-bydroxypropionaldehyde" 
AppL Environ. Microbiol. (1990), VoL36, No.2, pp.329-332 

Citation 2: Slininger, P.T. et aL, "Optimizing aerobic conversion of glycerol to 3-hydroxypropionaIdebyde" 
AppL Environ. MicrobioL, (1985), VoL30, No.6, pp.1444-1450 

Citation 3: Slininger, P.J. et aL, "Production of 3-faydroxypropionaldehyde from glycerol" 
AppL Environ. MicrobioL, (1983), VoL46, No.l, pp.62-67 

Citation 4: JP 5 -213800 A (Degussa AG), 1993.08.24 

Citation 5: JP 2000-154164 A (Mitsui Chemicals, Inc.), 2000.06.06 

Citation 6: Skraly, F.A. et aL, "Construction and characterization of a 1,3 -propanediol operon" 
AppL Environ. MicrobioL, (1998), VoL64, No.l, pp. 9 8 -105 

Citation 7: Tobimatsu, T. et aL, "Identification and expression of the genes encoding a reactivating factor for 
adenoayicobalannn- dependent glycerol dehydratase" 
J. BacterioL, (1999), V0LI8I, pp.4110-4113 
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Supplemental Box 

In case the space in iny of the preceding boxes » not sufficient. 
Continuation of: Box V 
(Description) 

1. Regarding Novelty and Inventive step 

Cited Reference 1 discloses a method for producing 3-hydroxypropionaldehyde (hereinafter, referred to as 
3-HPA) from glycerin using bacteria belonging to Klebsiella genus and Enterobacter genus. Further, it also discloses 
that a biomass concentration of 14.5 g/L showed an increased production amount of 3-HPA compared with that for the 
case of 3. 1 0 g/L (see Fig. 4). 

Cited Reference 2 discloses a method for producing 3-HPA from glycerin using bacteria belonging to 
Klebsiella genus. It also discloses that when a biomass concentration is varied from about 1 g/L to about 14.5 g/L, 
production speed of 3-HPA linearly increases up to a certain concentration. 

However, it cannot be said with certainty that in the reactions in the Cited References 1 and 2, the parameter 
(X/Y 2 ) as claimed in Claim 1 of the present application is over 10. 

Consequently, each of Claims I to 8 is recognized to have a novelty. 

However, as shown in Table 3 in the present application, a biomass concentration corresponding to a 
parameter (X/Y 2 ) in Claim 1 which exceeds 10, is about 10.1 g/L. A biomass concentration of not less than 10.1 g/L 
has also been used in the Cited References 1 and 2. Further, although from the descriptions in References 1 and 2, the 
typical values are varied with kinds of a microbial cell to be used and an enzyme to be contained, it can be easily 
understood by a person skilled in the art that production amount and production rate of 3-HPA can be improved by 
increasing the biomass concentration within a specific range. 

Accordingly, it can be easily thought by a person skilled in the art to use a biomass concentration of not less 
than 10 g/L. Further, since selection of a microbial cell or a extracted enzyme having a high activity has been 
commonly done, it can be easily performed by a person skilled in the art that the production reaction of 3-HPA is 
conducted under conditions where the value of (X/Y 2 ) exceeds 10. 

Cited Reference 3 discloses the production of 3-hydroxypropionic acid, acrolein and acrylic acid from 3-HPA 
produced by an enzyme reaction (see Figs. 1 and 2). Cited References 4 and 5 disclose a method for producing 
1,3-propanediol and an acrylate ester from 3-HPA. 

Accordingly, such productions can easily performed by a person skilled in the art 

Cited Reference 6 discloses a gene coding an enzyme which can be used for the reactions in the Cited 
References 1 and 2. Cited Reference 7 discloses a reactivating factor for the enzyme and a gene coding therefor. 
Therefore, it can be suitably performed by a person skilled in the art that the reactions disclosed in Cited References 1 
and 2 are conducted by using the enzyme and the factor is used in combination. 

From the considerations described above, it cannot be recognized that each of Claims 1 to 8 involves an 
inventive step. 

3. Industrial Applicability 

Each of Claims 1 to 8 has an industrial applicability. 
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